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:dation about how best to proceed. The paper concludes taat:
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ABSTRACT .

"« There is current concern about the quality of Navy'training. This is best éxemplified by
the current debate over the adequacy of "self-paciag” in Navy training courses. Navy training
programs suffer from a variety of problems, and these centribute to uncertainty atout how to
manage various training situations. All of these probiems ‘and uncertaizties interact. To

. blame declines in the quality’ of Navy training on any single facjor, such as "self-pacing,’
would be an oversimplification. This paper illuminates some "perceptions” rurrounding self-

pacing in Navy training, eXplores some *realities” of Navy training, and preseats a recommen-

)
’ -

i Self-p;cing is misunderstood. . , , c e
2.  Self-pacing is not the only factor responsible for perceived declines in-the q‘ualit&
+ - of Navy training, and may not be {nvolved at all. R v P
3. . 'Navy training courses have more seriox{a problems than their method of delivery.
4. Traditional delivery methods will not guarartee iq“structionzil quality. . ,
- 5. All forms of dclivery,ninclud'ing self-pacing, have advantages and disadvantagss that
involve complicated trade-offs. . ' T a ‘

6. «There are no simple solutions to the problems of Navy training.

Recent guidance frot the Chief of Naval Education and Training todcerting how to

"procced is well conceived. Any attempt to ~“fect major changes in existing instructional sys-

tems without the controlled test ‘and evaluatjon called for by CNET would be both reckless
and costly, Specifically, cianging a eourse from’ lock step to self-paced or from Self-paced to
lock step without sufficient evidence that the quality of. the instruétion will improve and/or

significant cost savings will occur would be counter to CNET's rzasoned guidance.
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.+ .+ 7 EXECUTIVE SUMMARY
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| . : . . : _—
i - ‘There is currént concern: about the quality of Navy tmining. Thisds best exemplified by .
l tHe curcent debate aver the adequacy of "self-pacing’ in Navy training courses. Navy training -
K - programs suffer from d variety of problems, and these contribute to uncertaiaty about how to
‘ ' manage various traifling situstions. All of these problems and uncertainties interact. To ~
blime declines in the quality of Navy training on any single factor, such as "self:pacing,’

~ would be an oversimplification. This paper explores the following "percentions” and "realities”

. surrounding self-pacing in Navy training. " ’ R : , .

A  PERCEPTION: Self-pacing is an ,optimal method for' delivering instruction, and should be :
: . . usedas widely as possible in Mavy training. . =~ = . - Lo ..
‘. When a careful requirements analysis has indicated that self-pacing is LN

~ appropriate for meeting a particular training need, thea self-paciag should be .
. ‘recommended. The same is true for any other method of delivery, iogludi "'
' traditional "lockstep® instruction.. The trade-offs are complex; jifey often
- " involve achieving cost avoidances or management or schedulin ficiencies at
, o the cost of some unknown effect on student learning.” ' . .
 PERCEPTION:- Individualized Instruction is the same thing as self-paced instruction. * |
. ' ‘0 'l'!EAL[TeY: . Selt-pacing is only dne form of individualization, and may not always be the
o best method. Instruction may be given, on an individual basis, but be pacéd
. ) " .o . .. byaninstructor or' a computer. Even in "group-paced” classrooms, instruction
might be given ir. different ways to djfferent students,. . '

REALITY:

) - .-

' .PERCEP’IION:-- In self-paced courses stndcﬁts manipulate the system to stay in‘s_ch'ool longet. P

- REALITY: ‘I'h_ii may be true for a fe'wAstu“denti, howe\:re,r, all the research studies that

have compared lockstep and self-paced instruction have shown that students
_generally complete self-paced courses 15% to 20% faster than they do compar-
. able lockstep courses (Orlansky & String, 1979). ‘L

L 4 ' . ‘ . 14

PERCEPTION: Self-paced instruction is of poor quality. o

REALITY: Rescarch -has shown that when indjvidualized courses-are compared with trad-
itional "lock-step” courses, t 1ey save considerable time with students achisving
the same or slightly better school pérformance. For example, in coniparisons
done in 48 military training courses, achievement in {ndividualized courses
was equal to that of conventiongl courses in 32 cases, superior in 15 cases, and’

, slightly poorer in only ane case (Orlansky. & String, 1979). : -y
v B _ The ‘general rule is that whea sclf,op‘aci;tfg is used to deliver poor training .
materials,or when self-pacing is implemented poorly, then poor training -
- results. The same is trueeof any other methuod of délivery. N

. L

' ) PERCEPTION: Sclf-pacing is rcéponsi,ble for the poor quality of graduates from such courses’

-~
-~

as Propulsion Engineering, Radidman *A”, Basic Electricity/Electronics
(BE/E). ' o .. ) J

REALITY: Self-pacing has been blamed fot the poor quality of several Navy training
courses.- 1o nearly all of these, the real culprit is not.self-pacing, but sote
other combination of factofs such as poot training materials, ‘sloppy. imple-
mentation of the training program, or failure to prepate instructors to mandge
student learning. It is unliksly that changing only the method of delivery of
any current course will résalt in significant improvement. "
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PERCEPTION: Selt:pacing liminates the. need for instructors.

REALITY: One may find exampler of very bright a d“highly motivated®Navy studsats

' _performing well 'witkout an ifistrudtor, but this is certaialy not a generalizable

o v rule. Instructors should play aa important role in "seltépaced” instruction,
A ,  andactually should pace it themselves. S . | e .

N .

PERCEPTION: Graduates of s§lf~paccd coursés don’t know "theory.” ..
REALITY: . Graduates of most Navy courses, not just self-paced ones, don’t know theory. - G
. The reason is not that some courses. are self-paced, but instead, that the '
_courses - themselves ‘dd not teach the theory. The reasons for this state of | o
. " ‘affairs have nothing to do with self-pacing. - . . S A

r i

PERCEPTION: ISD always fesults in a s¢l-paced course. ‘ .

‘REALITY: Self-pacing is not required in ISD. ~The ISD process is a means for déﬁning

o training goals, degiding upop the best ‘meads of “achieving them within

. ‘ resourée constraints, and providing evaluation of the program.  Any method
' . of presentation (traditional, individualized, self-paced, or computer-managed)
e : . cdn be chosen. ' ' ' '
. . - ‘

B !;ERCEP'HQN: Traditional lockstep instructional delivery results in better lcéming\an'd per- S
-+ formance. o I . o
. ' REALITY: . Traditional delivery is no guarantee of instructional, quality or training . e -
: - efficiency. o : N * ' 3

. , A

- PERCEPTION: A poor-quality sef-paced course.can be resurrected simply by converting it.to - .
. o "locksteg’ delivery. T ~ , . L )
_REALITY:  Because (a) problems with self-paced Navy conrses dre due 10 othg'r factors = - . '

' ~ than self-pacing per se, and (b) traditional defivery does not always résult in o
quality, wholesale conversion of -self-paced courses to traditional delivery is
_not likely to improve those courses. If no curriculum revisions are made, e
then’ conversion will tost prohably result.in a further decrement in quality -.
while the coursés are perturbed. ) : . ‘

. . .
. . .
. ] ’ Y ‘ i - N Y
. . ~ N .
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; Conclaslons , - . R . o , . N " . ‘
1. Self-pacing is misunderstood. R P, f ,
2. - Self-pacing is not the only féctpr/féépéhsible tor perceived declines in the quality .
'. of Navy training, and may not be inyolved at all. ST o
3, Navy training courses have more serious problems than their-method of delivery.
4. Traditional delivery methods will not guazantee instructiofal quality. . | |
S: ¢ All forms of delivery, including self-pacing, have advantages and disadvantages that "

involve complicated. trade-offs. o R
. 6. There ate no simple solutions to the problems of Navy teainiog. * o
! . . . , ) "o _ '
Recommendation ) ‘ S 6 ' ‘ .
Recent guidance from tHe Chief of Naval Education and Training éoncerning how to proceed ‘/
is well conceived. Any attempt to effectamajor changes in existing instructional systems o

without the controlled test and evaluation called for by CHLIET would be both reckless and -
_ costly.” Specifically, changing g coucse from lock step to self-paced or from self-paced to lock
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~ : Self-Paced Traicing: . ot
b Perceptions and Realities ' .

° &
. 4

Introduction ¢

-

" There is curreat concern about. the quality of Mavy 'trainit_xg. This is best exemplified by
~ the current debate aver the adeg_;hacy of "self-pacing” in Mavy training courses.” .

“Navy training programs suffer from an inadequate "stable” of experts for traiding pro-
gram design and development, poor analysis of ‘how to match training to iohe inadeqnate
prescriptions for deciding how to train, inadequate perfarmance mea$urements, differences in

student skiils and motivation, systemic problems in delivering training courses, a poor acquisi-

tion mechanism fqr contractof-developed training courses, no syStematit maintenarce system -
for curriculum quality, no effective system of quality control for Navy instruction, insufficient
funding for. careful course design and delivery, shortages of training equipment, shortages of’
experienced instructors, poor instructor training, and uacertainty about how to manage this

Ay

situation. - - : .ot ,

~ ‘There 'is a tendency to searchl for simplistic solutions to these probleuis. Some-in the
Navy feel that if we could only return to the fraditional instriictor-on-a-podium methed of
instruction then ajmwould be well. But.jts not that simple. There have been significant

L 4

_changes in society over the past 20 years which have affected the state of Navy.training.

These include transition to the All-Volunteer Force with changes in' the recruiting pool,

* changes-in public education with differentes in the skills and abilitiss recivits bring to the

Navy, the "television generation,” declinig‘g College-Board test scores; the list goes on and on.

'There have beed changes in the way the Navy develops, delivers, and manages training. These:

‘changes occur at a time of radical technological change and growing complexity in the Navy -
"and society id general, : , . -_ o«

o

" All of these changes and conditions interact. To blame declines in the quality of Navy

training on any single factor, such as *s¢lt-pacing,” would be ca oversimplification. It would

be like blaming our failure in Viet Nam on having the draft instead of the all voluateer ferce.

- Yet, the inability of Navy electronics tedhnic ans to repair radios is beidg blamed on self-

pacing in the BE/E course even though. the course content is basically the same as’it was

‘before the course was self-paced, and even though several months of additional traiaing are

given between BE/E and fleet assignment. o .

The purpose of this paper is to illuminate some of the "perceptions’ surrounding self-
pacing in Navy training, to explore some of the “realities” of the current state of Navy train-
ing, and to present a recommendation about how best:td proceed. L L
PERCEPIION: Sclf-pacing {s. an optimal method for delivefi.n‘g instruction, and should be

' used as widely as possible in Navy training. . 0

RE,}LIT'Y':.‘ When a careful requirements analysis has indicated that‘self-paciqg is..‘

appropriate for meeting a’particular treining need, then self-pacing should be
recdmmended.  The same is tfue for any other method of delivery, including
traditional "lockstep” instruction. : ' R

For example, lockstep instruction is very well adapted to recruit’ training,

. - ' apprentice training (SA:FA, AA), and training for sopar or CIC.teams. In

) : general, lockstep instruction is appropriate for tralning/involving the develop-
* mént of team dr unit skills. S \ T

There are.a variety of problems with self-pacing which sometimes Wmit its

usefulness and which must be propetly understood before a decision is made

to implement it. These problems can inclyde poot student motivation, poor

" student and ifistructor opinion, inability of students to manage heir study,

)

. Self-pacing is not a panaces, and educators have néyer claimed tHat it was, .

.

.
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and scheduling complexity. - ' : \
Edugﬂrs generally advecate sorae formof individualized instryction, but ot -
. . necéssarily self-pacing. However, individualized training including self-picing °
. ' can provide several benefits in Mavy schools. Thm benefits include the fol- -
lowing: . - . .. o v )
_ 1. Iadividualization can provide a reduction of 15% to 20% ig time to com-
. plete a course (Orlansky-& String, 1979). . SR
" 2. Individualized courses can reduce the idle time that qgc;urs when studeats » °
‘ complete one course ju theix haining regucaes axd must vyait for the ~onven-
ing of a following course, because courses can *convene-continuously.” _
.. © 3. The continuous cenvening of an individualized coursé also provides greater .
* access to schools. Convening dates of. lock-step cqurses often fall &t times
when students are unavailable because of ship assignments or other-job
_ duties. Selt-paced courses are Javailable whenever a student can be spared. ; ’
o 4. A seft-study approach appears partitularly apptopriate for maintedtince-
‘ : » otiented courses, because these typically require a student'to learn to use and'
interpret technical manuals and .other job-aids. For.these courses, the self- - .;
study is often more job-like than a conventional lecturé, and should have .
gieater probability of transfer to the actual job situation. > '
. * TS .Individualized“coursé_s may be more easily traasferred to remote-sité use,
. assuming that any necessary laboratory equipment is available. _ '
e © ! 6:" Individualized -courses are in a seasc available off-the-shelf. If greater \
‘ <o " throughput of a course is required, this can be accomplished without a ccn- :
o : e o comitant imcrease ia the number of experienced instructors required. * -

"-The point of all this is that there is no easy answer to the question of whether
. or nat to self-pace or individualize a cpurse. Thertrade-offs are complex; they
often involve achieving cost. avoidances "o managedient or ‘schedulingh
- - efficiencies at the cost of some unknown effect on student lcarning. P

L4
¢

PERCEPTION: Individualized Instrustion is the same thing as self-paced instruction. o o
REALITY: . Sclf-pacing is not always the best method of individualization. Instruction ' |
P ' . ‘may be given on au individual basis, but be paced by an instructor or. a com- Y
- . . .- puter. For example, in pilot training, instruction ‘is often highly individual- - = W
' - . ized. But,'it is not paced by the student, but father by an expericnced 4’ -
. instructor. Likewise, modern computer-based instructional programs usually ;
require the student to ihtéract heavily with the material to be learned; and
_ the computer program determines the rate and flow of the instruction. Even -
' _ in "group-paced” classrooms,.instruction might be given in differeat ways to
' ' different studegts. S " ey -
Research on "learner control of instruction” generally shows that students are
~ ‘not good at determining what, how, or how fast to study. This lteds to the
, conclusion that self-pacing may not be the best method of individualization.
N ' . Pesearch also tends to show that more mature learners can handle self-paced
| ' instruction better than doviced or tecruits. For this reason, self-pacing is .
oftes eifective in advanced Navy *C" and "F® schools or in.certain Officer =~ "
4. training programs, even though it may not work in large preparatory or AT
» »  scheols. . _ ' \ . :

N .
. ﬂ ' . : . R ) _ : . '
) . .

\
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PERCEPTION: In self-paced  coursss, students “manipulate the system® to stay in schoel
o longer. A D . T
RwALITY: ,  This mey be true for a few students, however, research studies that have com- *
' | pared lockstep and self-paced instruction have sbown that students complete "
sclf-paced courses 15% to 20% faster than they do comparable lackstep
courses, (Orlansky & String, 1979). If students are manipulating the system

* they are doinga poor job of it. o

PERCEPTION: Self-paced instruction is ofgoq_r quality. o .o _

REALITY: _ Research has shown that whe individualized courses are compared with trad-
: itional "lock-step” cougses,-th:y\hve constsrablé time with students achieving

. the same or slightly better school performance. For example, in ‘comparisons
e e ~ done in 48 military training courses, achievement in individualized courses
e T ' ' was equal to'that of conventional courses it 32 cases, superior in 15 cascs, and
' s slightly poorer in only one case (Orlansky & String, 1979). '

The general rule is that when self-pacing is used to deliver poor training |
materials,or when sclf-pacing is implemented poorly, then poor training * ~ - -~
results. The same is true of -any other method of delivery. - S -

PERCEPTION: ‘Self-pacing is responsible for the poor*quality of Eraduatéaftom such courses
\ as Propulsion- Engineering, Radioman *A", Basic Electricity/Electronics
. (BE/E). o o |
- REALJTY: Self-pacing has been blamed for the ‘poor quality of several Navy training -
- courses. In ncarly all of these, the real culprit is ot self-pacigg, but some -
other combination of factors such as poor training materials, sloppy imple-
o " . ' mentation of the training program, or failure to prepare instructors to manage
' student learning. In the next few paragrapts, the real situations surrounding
some Navy courses are disc/gsscd. o ‘ L ‘o
" Propulsion gnglneer-lng:. e . / . '
‘ The Propulsion Engineering curricultm is a case in point. The original course :
Lo * was caretully designed. While it was individualized, it was designed for heavy" ..
et ’ , : ‘instructor management, and wag in fact managed by instpuctors tarough mid- ~
R | * 1977. During that period, student aghievement and in3tructor and student’
o * satisfaction with th# course were good. Then, in 1977, a decision was made to -«
v shift test scoring and student progfess management to the Navy's CMI
. - 4Computer-Managed Instruction) system. - - S K
At the time of this modification, the Commanding Officer of the PE School
requested NPRDC to conduct an experimental comparison of the, instructor-
. _ managed-2nd computer-managed versions of the course.. The study v\was_begun
in December 1976 and coatinuad through January 1978, - Results of the study .
were documented in a Letter Report to the Chief of Naval Technical Train-
ing in September, 1978. . The study showed that (1) training timé wis long'qr°
for, the existing form of CMI management,, (2) comprehensive test perfor- -
| . manee was slightly lower for “MI students, and (3) module test perforthance
e | _ . “was essdatially equivalent for both computer and instructor mapagemeat. |
" However, interviews with CMI instructors and support personnel tevealed a o ‘
pervasive dissatisfaction with CMI. Instructors felt that they.did not bave : |
enough interaction with individual students under CMI, and’therefore wete 9, .
aot aware of students’ academic problems. They bad more contact under i,
instructor management because they individually scoted ecach “student’s B
module tests. Results also indicated no differenies in_instructor-student




, / ‘,‘ . - R ’ . . .~ B . N /”, ]
ratios, but differences in iastructers’ time gllocation.  * o
Both versiq_m\:; the course used the same course materials and tests; the oaly
difference was/in the methed of management of sthe individualized course.
The results indicate that the advantages of self-pacing can be obscured by the
method used to manage student progress. ) S s o
Radioman'"A" School: . - : : : R
.The Radioman "A" course has been a_comady of errors since it’s Tevision |
began in . The Navy chose this course as the first course to use new ISD .,
develtpment methode, Uazfoptunately, the ISD methods themerlves had
‘received no careful test for utility or adequacy. The ISD team was staffed.
with people who had little experieac® either with ISD or with the Radioman
rate, The Flest chose not to support the effort with an adequate supply of -
“subject matter experts. Th: result was a poor courss; it would have been
poor regardless of the méthod of delivery. ' 5 ‘

Some évidence of the lack of ‘quality comes from a recgnt effort by Stern and
Fredericks (1982). They evaluated a module of the Radioman "A” course that -
had just been redone using ISD p%dpres.’ The lessons were to train people: . - .
how to verify the correctaess of messages typed on'a form to be read by an | .
optical character reader. Stidents were havipg problems learning from the

© lessons und instructors suggested that they needed revision. The main consti-
tuents of instruction, i.c., objectives, tests and learning materials, were/found
to be flawed even after revision according to ISD procedures. Some objectives
‘were not related clostly to the performance or knowledge required by the .
job. - Testing did not always measure’ the performance or knowledge as
specified in the objectives. I'Qstruction was often not geared to the objectives
or to the tests, and, as a result, was otten‘confusi'ng.aqd othetwise inade- .
.quate.” . ' - -

_ The éonclusion. from this study and other analyses of the ade-qu'acy of Radio-
man . course materials is that poor instructional design and development is .
re$ponsible for inadequate student performance, not the course’s methed of
delivery. A ~ : -
Baslc Electricity and Electronles: - -

" The Basic Electricity and Electronics (BE/E) course was'never designed care- .
fully from its inception. Through the 195Cs and 60sy Navy electrpnics training ' .
‘was both extensive and theory and math intensive. Well .qualified trainees
were-amply available,, thanks in part to the draft.” "A" School electronics
courses, often cight ‘months loag; challenged the trainees and also prepared .
them for the rigors of the "B%-schools. "B’ schools of up to fifteen months ¢
‘ were available to qualified re-enlistees. These schools resembled university '
‘engineering programs. " ) N - o
Perhaps it was incvitable that two dozen or more schools aroung the country*
. independently teaching the same content would generate pressure for consoli-
~ dation. In the early 1960s, consclidations were carried out, and a common
syllabus, based on Bureau. of Persongel publications, was adopted at each of
the major training centers. "} _ ‘ "

Two factors which came into play in the 1960s and*70s resulted in major,

~ changes in Navy electronics training. First,'the Programmed Instruction” (PI)
movement reached its peak of popularity in the €0s. Evaluation of this
approach ih the Navy was judged desirable, and a contractor (Westinghouss) . -
was funded by the Bureau of Personnel to convert the basic or iatroductory ‘ :
portion of Elegtricity/Electronics courtes into a self-teaching formdt. Tke ' >
contractor’s chartet w’as'not to change the s)bstance of the course, but rather

v

A )

*{
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S . %@ convett it into a different “delivery system? WVith the assistadce of a com-

©_mittee of E/E instructors from San Diego. schpols, the basic lectures of the
BuPers syllabus were converted.into narrative and PI materials, summariss

_were writtza, test iiums were insertedras progress caecks, and module tests,

' midterms, and final exams were also prepare from existing-test items, The
projcct"'was expected to be an experimental ‘comparison of three.different
self-study formats, narrative, programmed iustruétion, and sound-slide. It

{ o appears that the project ran out of support: only a few locally produced v
) . - sound-slide materials everiéppeared. The comparative evaluation,” if com- - .
vy pleted,” was not published. Nevertheless, in 1968, a partially self-paced -

", compromise version of several variations of ‘lastructor-taught basic E/E was .
' offered. & oo e SN

| ~ Second, in 1967, NPRDC (thén NPTRL) and CNATECHTHA began work on

e . a computer-managed instruction (CMI) system. The course selected for this
project was the Westinghouse conversion of the basi¢ E/E course. -With

minor modifications, it.was on-line at NAS Memphis as a CMI courie in 1973.

L Again, however, the course was act systematically redesigned. _
A ‘major’ or izatioﬁ'al”change also. infiuenced BE/E training. Following

. . recommendations of the Cagle Board, control of technical training was moved
) ) " from BuPers in 1972, and vested in two new organizations, CNET and CNTT,
e with the latter absorbing the fumctions of 'CNATECHTRA. These new

“ - organizatiorfs evaluated the CMI course and concluded that this form’ of

training could be effective and economical. A CNTT in-house group (MISAY

. was createdf to improve and expand the CMI software. Basic E/E was consoli-

/ P ~ dated ‘in four schools and ‘incorporated into the CMI system. In 1975, the ,

' : " Westinghouse. version of the Suan’ Diego compromise of the BuPers version of -

) ~  Basic E/E was standardized throughout the Navy. Sincs 1975, wtile there =

' “have been cosmetic changes to the course material, the only substantive |
* modificatiolis have been to increase the CMI'system’s ability to cutput various
summary reports, to clitinate some "nice-to-know” material, angd to add some

- " mddples on newer techpologies such as transistors. - The current self-study

v . _ maferias were. recently edited 'to make them more consistent and readable.

) ' ' ", Fundamentally, however, BE/E today is the product of mandated time reduc-
tionf, consolidations, and changes in management and delivery, all of which
took place without course redevelopment. ‘ o - _
Angther’ organizational change, occurring early in the 1970s, was the eliming.-

tion of the "B” schools. Also during the 7Cs there was increased reliance on - o
specific equipment “C” schools, probably bgcause of the accelerating acquisi-

e tion of many new weapons systems. . i o

In summar, the curreat Basic E/E cqﬁrse ma;eﬁ:‘;?&nated with Ww I

L

electronics training several techinological generations #zo. Today, we have a
reasonable management system (CMI), a questiogable delivery system (PI),
and a subject matter which dates back to 1952-if not carlier, with which to
\ ‘conduct the initial conceptual training of all the . electronics technicians
. needed in the 1980s, We have’a course originally intended to provide 8 to 16
: > moaths of electronics instruction to very well-qualified studeants, which is now _
" C e . dglivered to current recruits in aqﬁut 30 days. ‘Further, current instructars
» . are graduates of this training, not the intensive training of a generation ago,
. and these instructors receive no special prepatation for managing,this peculidr -
course. .

L] . ) .
N -
.
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B : - ' In general, then, there is a curriculum problem, not a self-paciag prodblem jin |
N " BE/E. No job or task analysis was ever petformed; instcad, materials on efzc- -
tronics were adopted from very old courses. There are known inadequacies : |
: . . in the ccurse, including poor instructional design, aggd tests which can be -
- answered without knowing the content, or arifvered corractly on the basis of 1
incorrzct knowledge. Students do not seem to develop 3 g&od conceptual |
L L understanding of electronics fundamentals in the short tinie available. It is
i LD "© likely that repair of this course will require lengthening it, with greater coa-
: centration on the conceptual foundations of electronics. It is unlikely that -
rhanning anly the methad of delivery of the current course will result in any

significant improvement.

d  PERCEPTION: Self-pacing eliminates the-need for instructors. o ,
) 'REALITY: - . One may find examples of very bright and highly motivated Navy students ' |
, ' ' ~ performing well without an instructor, but this is certainly not a geaeralizable - .
. rule. Instryctory s*auld play an important role in *sclf-paced” instruction, |
| - ' and agtually should pace it thémsélves. They should closely monitor cach S
student’s progress, develop remedial materials, 20d give remediation to“stu- ‘ !
dents,who are having problems. Unfortunately, one of the problems with .
implementing self-pacing in the Navy has becn the ill-defined .role of the ' |
instriictors. ' Often instructors in self-pated courses see themselves as little \ ! ;
more than paper pushers. A good example of this is the PE course discussed o
earlier. When the course was jnstructor managed, insiructor morale was goed .
© and the’ instructors were very involved with their students. Wheh the com- |
. . puter took over scoring the, tests and providing remediation instructor morale }

- o dropped. The, amount of time they spent interacting wita students also
dropped.’ Tls could have been avoided by by better defining the instructor’s v

role in the CMI environmeht. '

'PERCEPTION: Graduat;s.of self-paced courses don’t know "thecty.” -

T JREALITY: Graduates. of tost Navy,coutses, not just self-paced ones, don’t know theary. |

‘ . The reasongis not that someé courses ate self-pated, ‘but instead, that' the

' . courses jetselves do not teach the theory. NPRDC is currently engaged in

dhalyzing the curricula for,a variety of Navy courses to determine how often

various types of learning requirements occur. For each course, cach indivi-

dual Idarning objective is being categorized according to the type of informa-

tion it requires the student to learn. The ‘findings so far are as follows: A

.total. of 9,208 objectives in 98 ditferent courses (21 ‘A’ and 77 'C' or 'F\
c ~ schools) have been examined. (Only a few of thess courses are self-paced.)

: These -objectives are taught to an aanual throughput of almost 63,000 stu-

dents. Of these 9,208 objectives, only 584 or 63% require knowledge of

theory. - Thi rest require knowledge of equipment terminology, part-names,

controls, etc., or knowledge or performance of procedural actions such as cal.

. culations, equipment start-up or shut-dowa, or preve_ntii/e maintenance.

h _ 7The reasons for this state of affairs are not simple, and have nothing to do
., with self-pacing. Instead, they have to do with shortfalls in:funding for train-
N . ing, requirements to eliminate "nice-to-know" information, a2nd the inability
_{ ot typical Navy or contractor instructional developers to analyze training -
requirements to identify needed,theory. : e S
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PERCEPTION: 5D always results ig4 self-paced course » °
. pandlr

REALITY!

(4
A

REALITY:

X

Sclf-pacing i}mg}’?cquired in ISD. ISD evclved not as a specific methed of
teaching, but a¢'a way to determins what trainees really n=gd to know and to
insure that {he

traines for his or her function(s) in Navy readiness), and (2) cost-effective
and cffiéiént (meaning it would use the most efficicat training methods to o
the training). With regard to the management of the development of instpic-
tionak programs, ISD has the goal of making the process morg efficient and
less hanhazard and providing a basis for controlling and evaluating changc§.

It is important to understand these training and managcmcnf goals because .

people have cften confused ISD with particular teaching techniques. The ISD
process is a means for defining: training goals, deciding upon the best means of
achieving them within resource constraints, and providing evaluation of the

program. In theory, any method of presentation (traditional, individualized,,

self-paced, or computer-managed) could be chosen, depending upon its feadi-

biltfy. In practice, the preferred method is eften some form of individualiza-
" tion, because it has been shown to be more efficient since it tdkes advantage:

of the fact tbét p;oplq lea.a at different rates (Branson, Rayner, Cox, Fur-
man, King, & Harmum, 1975). Thers are a number of questicns-- which
research can help answer--about how to implement various types of individu-

lized instructicn and whether they are effective for all trainees. o

3

.PERCEPTION: Traditional lockstep instructional delivery results in better learning and per-

formance.. .

* . Even with the advent of ISD developing and delivering fustructional programs

L]

/

-

- depend very heavily on.the expertise of the people doing the development.

‘and delivery. Instructional design is still to some degree an intuitive process.
Self-paced instruction which is carefully developed solves this problem in'part
by standardizing the instruction. That is, all students receive the same . con-

3

tent. (Of course if the content is bad ‘then a problem still exists). With the

traditional approach the content is often left,up to the individual jgstryctor. * -

The problem "with this is that the intuitions of instructofs about What and

how to tegch can vary widely. The resultinglinstruction’ may then teach '

itrelevant things, or perhaps leave out things very important to people’s job

performance. Thus, instability or variability oftén occurs in the traditional
instructional proc ‘ + : N ‘
he prob! that can occur with traditional instruction are illustrated by a

c;af{l’;%c project (Van Kekerix, Wulfeck. & Montague, 1982). An exist-

m&' fairly typical, Navy C'school was converted to self-study. As part of that

project data was collected on the efficiency and quality of the traditio
course before any intervention. 0. :

NPRDC personnel attended two c.yclés of the course, and recorded student

, engaged time and other abservable behaviots found to be significantly related

to the acquisition and' retention of learning (Lienhardt, {977; Cooley &

Lienhardt, 1978; Stalling 1973; Cooley & Lobaes, 1976; Berliner & Rosenshine,

19774 Dunkin, 1978; Slavin, 1980; McKeuzie & Heary, 1979; Evertson & Veld-

man, 1981). Seven students were carolled in the course duting‘these twa .

cycles, three in oae, and four in the other. The data collected included meas-

ures of student time spent in lectures, laboratory exercises, p€rformance tests,

breaks, and ip the laboratory but not actually performing’an exercise. (Only

one system was available in the laboratory, so students often had to wait for

othets to complete thelr lab assignment or performance test.) Student
[ ' »

) -7.
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y learn it. With referencs to training, [SD has twa major goals: °
_to.make tfaining (1) job-relevant (meaming it weuld ultimately prepare the

.
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admnistrativc"d.'uﬁqg, such as visits to the personnel office, werk not included
as breaks, but were ipclnded in total days earolled in the course.

. In gcixeral,.;he\data'indicaté that' the original course was inefficient. First,"

. instructors were able to deliver instructional content for less than half the
. allotted time. Second, the group-pacing of the course led to inefficient use of
training equipment. This occurled because-only two students could work on a

!
| , . .
+| laboratory problém while their classmates had to wait. Therefere, laboratory . .

equipment was undeg-utilizéd during léctures, while queuning resulted during

laboratory performance periods., Third studeats did not spend much of their |

available Jime ‘oa-task. Y

The two Instmctor/§uqu_ct Matter Experts assigned,to_the’course attended an’
Instructional Quality Inventory (1QI) Workshop to learn IQI analytic tech-
niques. (The IQl is described in _W_ulfeck. ‘E!lis_, Richards, Wood, & Merrill,

1" 1978) They then performed two IQI analyses of.the course materials: (1) the
. course learning and enabling objectivés were classified iato Task/Content

t

" categories, and (2) the various instructicnal materials wete rated on the basis |

"of adequacy of their coyerage of the learning specified in the objectives. The

analyses identified the following deficiencies:
1. The objectives over-emphasized remembering information.
2..No written test materials were avaifable. B .
3. Many more study questions were needed. '

4. Theé instrugtional materials covering use of. the chhgiéal Manual
were incoinplcte, and provided no practice in using the special features

N

~ The Apoint»__of all this is that traditional delivery is no guaraatee of instruc-
tional quality or training éfficiency. - S '

\

' ‘I . . ) “ (4 - | - | . E .
PERCEPTION: A poor-quémy%ed course can be resurrectcd\.'.xﬁplry’b{ convertingitito ’
. o . . ] . .

"lockstep” delivery.,

REALITY: - It should be clear that becauss (a)-problems with self-paced Navy courses are
_due to other factors than w!.£~;m¢:ingrkf"v.:L and (b) traditional delivery does
not alwaysresult in quality, that wholesale cofiversion of self-paced courses to

traditional delivery is not likely to improve those “courses. If no-curriculum
revisions are made, then conversion will most probdbly result in a further

decrement in quality while_the courses are perturbed.

~.

' : S~
Conclusion o, '
_ In this paper, we have tried to make the following points.
{. - Self-pacing is misunderstood. - - “ .

2. Self-pacing is not the only factor résponsi@b:_{e for perceived declines in the quality
of Navy training, and may not be involved at-all. :

3, Navy training courses have moge serious problems than their method of delivery. In

fact, how a course is taught is quite a way down on the list of design and develop-

.ment concerns. The most important issues age, (1) is the right knowledge/skill
being taught, (2) is the quality of the insttuctidn and test iterns sufficient, actl (3)
. are the objectives, test items and instruction all constitent with one another. How
the instruction is presented is not as serious a concetn and is often decided
economically rather than p)cdagogically. . '




L)
.

' S .4. . Traditional deliVery' methods will not guarantee instructicnal quality.
y 5.  All forms of delivcr'}. including self-pacing, have advantages and disadvantages that.

.

- - / involve complicated trade-offs. .
. 6. There are no simple solutions tc the problems of Navy trainicg.

" In conclusion, it is time to recogaize that training systems are no less complex than
modern weapons'systetns. Like hardware systems, traininz systems require the same careful
. rescarch, development, test, and evaluation duringz their initiation, .nd the same kind of
attention to prevedtive and correcti ¢ maintenance and life-cycle support.

¢ 4,

) 't /e

Recqmmendation | - .

The Chist of Naval Educaton and Training in a letter tp all Commonding Officers in
the Naval Education and Training Commacd said: o
. We all must step back and take a close look at what is going on in our classrooms. It is
.« not enough to know whether it is lockstep, self-paced, CMI or one-on-ote laboratory
instriction. We need to assure ourselves that the-teaching and learning ‘going on at the
classrdom level is of the quality required to produce well-trained sailors. If it isn’t, then

we ajl need to work together to make it s0." j L '

He further stated: |, o
“ * am confident that promising techniques and new technologies do have a major role to
. _ play in support of instruction. But there must be more controlled test and evaluation
: , Which spells out accompanying training reguirements and which develops specific docu-
" mentation showing that cost and learning effectiveness standards have bezn met”
" This guidance for how to proceed is well reasoned. Any attempt to effect major changes in
existing instructional systems without the controlled test and evaluation called for by CNET
would. be both reckless and cdltly. Specifically, changing a course from luckstep to self-paced
or vice versa.without sufficient evidefice that the quality of the instruction will improve

' and/or significant cost savings will occur would be counter to CNET’s reasoned guidance.
. .
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